Abstract. The research and application of predictive functional control is mainly focused on single-variable system. The actual object is multivariable systems. So it is necessary to research a predictive functional control for multivariable systems. This paper mainly studied the basis function, reference trajectory, and the output of the predictive model. Finally, The expressions of control of the multivariable predictive function control algorithm can be deduced in this paper. The state space equations are adopted by the controlled object, and then the multivariable system is simulated by MATLAB. The simulation results show that the control algorithm of MPFC can achieve better control effect and quickly make the system get a stable state, but some overshoot is appeared.
Introduction
The research and application of predictive functional control is mainly focused on single-variable system. The actual object is multivariable systems. So it is necessary to research a predictive functional control for multivariable systems. McDonnell proposed a predictive functional control method for MIMO system, which has the function of decision logic. However, this method just only be used if the number of input variables are more than the number of output variables, which limits the application of the method. For the variable systems with time delay and external interference, a predictive functional control algorithm by State space equations was derived by Pan [2] . This method can be get the control rule, but derived method is in the form of polynomials and it looks more complicated. Xie [3] proposed a new prediction function decoupling control algorithm for variable systems. This algorithm dispersed PFC of variable systems into several PFC of single-variable system, which is greatly simplified the designing parameters and solving algorithm. For the two input and two output variable systems with a inertia first order and pure delay, referring to the Predictor of Smith, considering the impact of pure delay, the predictive functional control algorithm with distributed decoupling and centralized control was be used by Yue [4] . Wang proposed the variable predictive functional control based on feed-forward compensation decoupling, which separates the system into several multi-input single-output systems. The other input of each system can be taken as a measured disturbance and be applied into temperature control system of a 200MW power plant with steam heat exchanger. Due to MIMO bilinear systems, based on input-output feedback linearization, using hierarchical control strategy, Zhang proposes PFC based on a nonlinear exact feedback decoupling linearization [5] .
For the existence of the state delay and the input of control delay, assuming the nominal system without delay analytical, Zhang applied maximum modulus theorem and spectral radius of the matrix properties to give the sufficient conditions of the robust D stability of uncertain state parameter perturbation system [6] . For the multivariable mathematical model with first-order time-delay, Yang uses the single value predictive method and Smith predictor method to get the predictive functional rule with time delay compensation, which was applied to reheat steam temperature system. For the multivariable coupling system with time delay, according to the characteristics of amplitude frequency and phase frequency of the coupling system to decoupling, Zhou designed the predictive functional control rule with the single variable. A partial decoupling design of a state space of PFC to the multivariable system was proposed by Zhang [1] , multivariable system can be transformed into the MISO system by the Cramer rule to linearize, and to design the predictive functional controller.
The overall design of controller considered the process state and the dynamic response of output, which has the good performance in terms of tracking the set value and Anti-interference, which is be verified the superiority of the control performance under the condition of model matching and adaptation.
Basis Function
Predictive Functional Control takes the structure of control input as a key to influence control performance, which makes it different from traditional predictive control. As a result, PFC regards control input as some pre-selected basis functions with linear combination. The output is a weighted combination of response of the controlled object by the basis functions. For N inputs and N outputs system, control input of
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is basis function value at the time of ( )
is Linear combination coefficients,
Reference trajectory
For the output of the system can be gradually reaches the set value smoothly in predictive function control, according to the predicted output value and the process output value, we can set a reference trajectory, which is a gradual curve to get the value of the future and is a first order exponential form, so reference trajectory is expressed as follows at the time of (
4 The output of the predictive model A predictive model, as the part of PFC, is used to predict the future system output, which only focus on its function rather than its structure. As a result, PFC has many different forms of predictive model. For example, transfer function, state space equation, differential equations, step response, impulse response and so on. In this paper, the state space equations are used as a predictive model. 
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Conclusions
The expressions of control of the multivariable predictive function control algorithm can be deduced in this paper. The state space equations are adopted by the controlled object, and then the multivariable system of 3 input and 3 output is simulated by MATLAB. The simulation results show that the control algorithm of MPFC can achieve better control effect and quickly make the system get a stable state, but some overshoot is appeared. The other two curves will be disturbed by changing one of the set values, which shows the selected object have coupling. But MPFC algorithm can be also get better control effect.
